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(# F]1 BH SHET A XET SRR (ACLT) 755 5B 5655 98 K BUR B 7\ RAE SV K Wnt/ B-catenin 55 i
BRI . FTik K 72 HEE SD R EBENLA IR F AR SR DS E R AL T A1 25 mg/kg 4 5T H T 50 mg/kg ZHFN4E
T 100 mg/kg 4, 520 12 2 A EE ST RARBIRL, JRANE—DHLL (HE ) Y 68 F1 75 21 O- [f ¢ £ WL 58 56 15 301 2 2005 45
PR BE , FFHEAT Mankin’s PFJ3 I FRA SC RIFTE 272 (OARSI) 2 5EPFJ3 s ELISA KGN I 1 A1OC S5 VR W Hh TL-6 \ TNF-o [ IL-1B7K
3F-; Western blot #;ll] MMP-13  Aggrecan .type II collagen Wntl ,B-catenin Z [ E AR, R HIFRA LK, A4 HBHE
R RO AL AL 43 , Mankin’s 343 OARST PF43 ¢ w5 (P <0..05) , I35 F1 56 35 HE VE W TL-6 | TNF-o TL-1B 7K -5
(P<0.05) ,MMP-13 \Wntl ,B-catenin & [4 iR K488 (P <0.05) , Aggrecan . type 1 collagen £ [ ik /K FEEHK (P <0.05) ; 5%
UL PO, SRS S AL 5 T 84 50 mg/kg ZLAVEE T & H 100 mg/kg L1 D&Y 9 &1 4R 4L G007 3451 105 9] 0 8538 , Mankin’s 343
OARSI #4355 (P < 0. 05) , I 5 1561 HE Y 1L-6 \ TNF-ou IL-18 7K E4AK (P <0.05) , MMP-13 Wl , B-catenin %5 [ 35 1% 7K 3
BEAIE(P <0.05 ), Aggrecan type 11 collagen % (12K TAHER (P <0.05) . B % T 1 WAL VR 46050 52 00 ML SN MR 1
i % Wnt/ B-catenin {35 5 B H3E AL e ACLT 75 S 108 5635 4 R B3 0B 4L U BRI
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Effects of syringin on osteoarthritis induced by anterior cruciate ligament transection in rats

QIAO Lei',DI Zhen-yu', QIAO Man', WU Jing-feng', JI Chao', DU Xin-chong® (1. Second Department of Orthopedics,
Baoding Second Hospital , Baoding Hebei 071000, China ;2. Department of Orthopedics Surgery, First Affiliated Hospital of Hebei North Uni-
versity , Zhangjiakou Hebei 075000, China)

Abstract; Objective To investigate the effects of syringin on the pathological injury ,inflammatory response and Wnt/B-catenin signaling
pathway in rats with osteoarthritis induced by anterior cruciate ligament transection ( ACLT). Methods A total of 72 male SD rats were
randomly divided into the sham operation group,the model group,the diacerein group,the syringin 25 mg/kg group,the syringin 50 mg/kg group
and the syringin 100 mg/kg group, with 12 rats in each group to construct the osteoarthritis rat model. The degree of pathological injury of
articular cartilage tissue was observed by the hematoxylin-eosin (HE) staining and safranin O-fast green staining, and the Mankin’s score and
Osteoarthritis Research Society International (OARSI) score were performed. The levels of 1L-6, TNF-a and IL-13 in serum and joint lavage
fluid were detected by ELISA. The protein expression levels of MMP-13, Aggrecan, type Il collagen, Wntl and B-catenin were detected by
Western blot. Results ~ Compared with the sham operation group, the model group had obvious pathological injury of osteoarthritis articular
cartilage tissue,with higher Mankin’s score and OARSI score (P <0.05) ,higher levels of IL-6, TNF-a and IL-1B in serum and joint lavage
fluid (P <0.05) ,higher protein expression levels of MMP-13 ,Wntl and B-catenin (P <0.05) ,and lower protein expression levels of Aggrecan
and type II collagen (P <0.05). Compared with the model group, the pathological injury of osteoarthritis articular cartilage tissue in the
diacerein group,the syringin 50 mg/kg group and the syringin 100 mg/kg group were significantly improved, the Mankin’s score and OARSI
score were lower (P <0.05) ,the levels of IL-6,TNF-« and IL-1§ in serum and joint lavage fluid were lower (P <0.05) ,the protein expression
levels of MMP-13,Wntl and B-catenin were lower (P <0.05) ,and the protein expression levels of Aggrecan and type Il collagen were higher
(P <0.05). Conclusion Syringin can improve the pathological injury of articular cartilage tissue in rats with osteoarthritis induced by ACLT
by inhibiting inflammatory response,degradation of extracellular matrix and activation of Wnt/B-catenin signaling pathway.
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FEZRE M . 2R TR E R R P2k
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#7 (anterior cruciate ligament transection, ACLT ) i S 11
B R SRIF AAE S M Wit/ B-catenin {553
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L1 sEieshdh 2 A £ 29X

72 H e SD R B B AL BE RS S 2
RS- 5,6 JElle M (190 +10) g, S A =1 Al
5 SCXK (#£)2020-001, 3% T+ SPF 2% b Sty 28,

ST A (11539) W A o FE A 2k E BF 5T
B 5 WU i R Jie 4 (120150097 ) W [ S B R il 25 it 14
A MR ] T AR $E—H 21 ( hematoxylin-eosin , HE ) 4t {6,
W (G1120-100) | 7& 21 O-[# 2 % & YL 4 %% ( G1371)
W B b5t R K RO R A5 TL-6 (ZN2272-PIU ) |
TNF-o( ARB13318) #i1 IL-18 ( ARB10508 ) ELISA {5
B A AT RO PR ] 5 — 3T MMP-13
Aggrecan .type Il collagen, Wntl | B-catenin Iy [ % [#
Abcam A ¥F] .
1.2 Zhp R E IR 40

SIRBT,  W7 A  E J K BB,
REFEHLI AR T AR AL BRI Ut g PR 20 56 T 7
F 25 mg/ke H . LT HFH 50 megkg 2 ML T HH
100 mg/kegfH, 4 12 Ho BT A K BURRIE S T4 B2k
I AU B 55 MU DD BB A S O 7 4, BRI T~
ARG 2H R R B I VI iy 52 SCRIHF, 174l
S AGH I iy 58 ST 2 15 Ui 2 2, W i 2 I
AR KA T, SR B, MR A 5 5 48 L BB
Fo HTHH 2 mg/kg 41 F T HH 50 mg/kg 4 5
T 100 mg/kg A 5E H 2 IR 5T &3 25 .
50,100 mg/kg """, XUMAE 5 P 41 A H DL AR Hi
54 mg/kgltE B ETRGURE R L A H DA% bk 7
HoKHER , 1#2E 28 d,

1.3 B4

P A R AR 28 R E H G A5 12 h, BB gl ik i 2y
3mL E TS mL fFERBTEEE T, 4 CORAFR T Ak
SERTA R EOT R 5T, T ERBTIFZY 0.5 em
AT, T 1 mL AR BRER K 73 3 URTEDEOC 1 A 56
WREVEICE T BB ., 4 °CF 4 000 v/min B0
10 min, M _F 3, - 20 CARIR KR DRAERE o o G
9 4% fE /R SARIE E , 5% R BOES , 1 J8 5 B, iy
PR NN E 7 G o
1.4 HE %@

B R BB AL E T 4% Z R BT
[E5E 72 h J5, 1 20% £ i SRR AEAT IR AS AL FE, 1
B ILE TR QR K, Bl S e i a3,
ISR A IE O S pm AU R, T8 Bk
TFRARGGLE 4 ~ 10 min, B HHELYE 0.5 ~2 min,
JEF A N LSS T BOR H UR BE e A A SR
Mankin’s 3% PEAT V55 BB (5340, S0 A v -0 ~
L B IEH .2 ~ 5 0 R EERG,6 ~9 438
OB TR, 10 ~ 14 23 HCE EREI
1.5 %4 O0-B 4 é

W R BRI T i ZH 4 5 U0 T s 280K, A
B RC I ) Weigert J9 AL 5 min , 7K VE , BRVESM LK
1S s BJE 78K e 10 min, B A EI 2R @0 b
Jett S min, FISSPRIETRUENE 15 s KBRSk, B ATRLL
O Yok N gefa 5 min, Jo/K ZREBK , —HIAGEW] Ol
P RENE . TUOE R TS, SR PR e
RWFFT 244> ( Osteoarthritis Research Society International ,
OARSI) 2 5 BEPEAM 2 DA B 5637 & EALE , W4
PRl C T HCR S5 (0 ~ 8 7)) VARE R FUE (5 (0 ~
6 73) R AN oA SRR (0 ~ 3 J3) (IR R e
(0 ~1743) RATEFI(0 ~3 7)), i lim 2
BRI RV,

1.6 ELISA

B3 J7 % b o dE i % R B BE Bl ik I,
12 000 r/minES.[> 15 min, & BV, IFEC1.3 ik
A VE PRI, $52 8 ELISA 3450 40 U8 W -1 RS ml 1 375 0
KATREVEI HH RAE N T IL-6 IL-18 [ TNF-a /K-
1.7 Western blot
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FRIV P 200 i 2 e R AR BB 1, BCA R R 1
SDS-PAGE ¢ Ji¢ HL ¥k 73 /5 35 H I ¥ # = PVDF i,
4 CFHNA MMP-13 | Aggrecan .type I collagen K Wntl |
B-catenin—4 (1: 1 000) % F 4 1%, TBST ¥ ¥k J5 A
HRP-TgG (1: 10 000) , Jir A HL Ak 2% A& O 2 (4 2 4
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Il GAPDH J N2, % Image] V1.8.0. 112 #{4E40 0
KA H A S GAPDH [UfA .
1.8 it o

Kl R H] GraphPad Prism 5 #F #4758 70 #r,
THETORCR Y + FRiE2E (2 £5) 8,2 4l A HL R
RS AEAS ¢ K50, 22 4 1A] Aok B R O 2247
Br,P <0.05 H2ZEFA5IT2EE L,

2 HR

2.1 BRYEREATRBULREAFGAREL
B TF AL 275 30 A AR X R 5 52 4, m]
PRAT SE I 6 T 3R 28 T A0 40 I, B A 2 OE

WA SR 2 U M, WLk e B . BB M T A
T 25 mg/kg 2 HV B HA) T Z AU ECE BOA, G AR
B ARG F I 2R, B 2 20 IO e 40 ™ B ELHE S 3R
AL, KA RGN , B M4 4 R4 A Y
Oy PR RAER, MBI A B O R KR A
S B . XU EG 4L VR T & H 50 mg/kg 41
ST A 100 mg/kg A1 BEAR 2 BE W] B8R, R
AN 2T Ak 2 U A HES AN BN B At A
A A AN TR AR B 9 B 7 21 O[] 2 e (0 1 B 1 O
B, WS s 2 H A, Al o BE 4 SR AR HOR A
s gE , B O AN FIREEE IR, WL 1.2,

a BT R h AR o WEEHF 48;d: % T A3 25 mg/kg 285e: % T A3 50 mg/kg 485, % T &% 100 mg/kg 20
1 ETEENBXTRIXTRSELFREBERGEERZZIN(HE 3, x200)

afBF R ;b BB e MBEEFHE 4 ;d: 5T 55 25 mg/kg e % T A F 50 mg/kg 28;f: % T 43 100 mg/kg 28
2 ETHEENEXTRARBEBXITREHOZM(FL O-E4EE, x200)
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2.2 FEY EAEM KR Mankin’s #F4-F= OARSI +F 5
HEFARH i, BiAIZH Mankin’s 343 OARSI
WortEm , ERA G FE (P <0.05), SHEA
HILE:, BT HE 25 mg/kg 2 Mankin’s PF43 . OARSI
V2R ICE I (P >0.05) , SHRIZH HoAs, AU
FRA 5T A 50 me/kg IANEE T & 100 mg/kg 41
Mankin’s $¥:53 \OARSI $F 70 ¥ 40MIC, 22 A Ge it B X
(P<0.05), W51,
F1 BEFRER KR Mankin’s #£43 1 OARSI 43 (x £,

n=12,4y)
215 Mankin’s $E43 OARSI #4543
BTFARHA 2.15+0.28 0.33+0.18
REFI L 6.41 +0.25 " 8.94+0.49*
Lt ity P52 4.61 +0.30" 5.34 +0.54"
LT HYF 25 mg/kg 4l 5.88 +0.26 7.24 +0.69
LT HYF 50 mg/kg 41 4.43 +0.39" 6.65 +0.69"
£ T /T 100 mg/kg 41 3.76 +0.27* 4.87 £0.41*%

* 5T RAE, P <0.05;#: 5AEA k45, P <0.05
2.3 BAVEBEARKF XY HE LR P IL6,
TNF-o IL-18 7K -F

S RT AL L, 5 R 2ty 3 A 5T TV

IL-6 TNF-o\ IL-1B /K V- ¥ 8005, 22 5% A it 4 & &
(P<0.05), SERIZHILE, ST &FH 25 mg/kg i
T HEVE WL P 116\ TNF-o TL-1B 7K 22 5 o 48
THEER (P >0.05) ; SR BAse, A B R4 L 25
THH 50 mg/kg HFIE T FH 100 mg/kg 4 Il 7 F
FATHEVE P L6  TNF-ou IL-18 7K FH 5K, 2 5
Gt (P <0.05), %2,
2.4 BRI EAA KK MMP-13 | Aggrecan , type 1l
collagen ,Wntl | B-catenin & & % ik /K-F
SRFARA A, FRIZH MMP-13 , Wntl | B-catenin
TFHRIBK B G, Aggrecan type 1 collagen 75
FIRKF AR, =2 G B X (P <0.05) , S
RIH L, % T & H 25 mg/kg 21 MMP-13 | Aggrecan |
type II collagen ,Wntl | B-catenin 25 [ £ ik /K225 045
AP >0.05) s SR LU, WS B R 24H V56T
T 1550 mg/ke 2 FI 28 T 75 15 100 me/kg 41 MMP-13 .
Wntl | 3-cateninff H 2 3k 7K 3 2 531G, Aggrecan | type 11
collagen 2 [ R IE KV 8, 27 A Gt 8 X
(P<0.05), LK 3. K4 33,

®2 BRVRREARMFNXTERRD IL-6  TNF-o IL-1B 7K F (¥ +5,n =12,pg/mL)

415 Mg KATHEVE
IL-6 TNF-« IL-18 IL-6 TNF-a IL-18
FARA 26.98 +4.62 195.12 £15.40 71.44 £4.59 119.99 +16.90 40.56 £7.53 33.09 +1.58
TR 79.33 +£9.06 * 361.88 £23.67*  164.41 £13.16*  272.39 +31.74*  128.91 £8.21°* 89.87 +2.81"
XSt B PR 22 38.35 £5.37* 205.73 +13.91*  107.57 £5.59* 134.02 +21.74*% 88.15 £5.26% 40.45 +2.23*
LT FHAF 25 me/kg 41 54.47 +5.11 282.65 +20.62 152.34 +12.81 187.37 £19.04 120.33 +£8.82 61.24 +2.71
LT 50 mg/kg 41 45.53 +4.90* 248.39 £17.21%  127.39 +10.39* 163.97 £18.19%  102.37 +6.50* 54.38 +1.67"
LT HT 100 mg/kg 41 38.19 +3. 627 213.65 +15.70"  115.87 +6.99% 142.02 +13. 82" 95.02 +7.71" 43.42 +2.01*
% 5ARF R bE P <0.05;#: 5AA 20 b4 P <0.05
aBF KA ;b AR e NEERH B 28;d: 8 T F % 25 mg/kg

aBF R4 b A e MBI B 28;d: ¥ T A3 25 mgkg

2Hie: % T A 50 mg/kg 40;f. % T &3 100 mg/kg 28

B3 Western blot #ill & 5T A2k R MMP-13, Aggrecan,
type 1I collagen & HRiXKF

R3 BETRER KR MMP-13 Aggrecan, type Il collagen, Wntl , B-catenin & H %%

e % T A 50 mg/kg 48;f: % T &% 100 mg/kg 40
¥4 Western blot #& il B 5% 15 =2 &I X FR Wntl | B-catenin &
SESny/ &2

EKF(x £5,n=12)

2051 MMP-13 Aggrecan type II collagen Wntl -catenin

FARA 0.02 £0.01 0.15+0.03 0.23 £0.04 0.06 £0.01 0.05 £0.01
FETRI 2] 0.19 £0.05* 0.01 £0.01°* 0.02 £0.01* 0.92 £0.05* 0.73 £0.04*
XSt B PR 22 0.05 +0.01* 0.13 +0.05* 0.20 +0.01* 0.24 +0.02* 0.20 +0.02*
LT FHAF 25 me/kg 41 0.17 £0.04 0.02 £0.01 0.04 £0.01 0.56 £0.04 0.34 £0.03
LT 50 mg/kg 21 0.14 +0.02* 0.07 +0.03* 0.10 +0.03* 0.41 +0.03* 0.27 +0.03*
LT/ 100 mg/kg 4H 0.07 +0.01" 0.16 +0.05" 0.18 +0.05" 0.19 +0.02" 0.16 +0.02"

x5 F RMbE P <0.05;#: 5AA 20 1045 P <0.05
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SRBR T3 3o 06 5 R P IL-18, 1L-6 \ TNF-o 4511 |
P ACLT 5 F (19 R RV 6T 20tk . Ma 257 B
FER L B AR AT S ACLT R B3 4 2L h
IL-1B IL-6 F1 TNF-o 55 S 5E B 5~ 7 A=, DT 40 1k
KT RBERE . ADE5E ELISA S80I, B 567 28
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PR S AE PR ¥ (R R JICHEE 22 By 519 A 1Y) i, %o G5 4K
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AWFFERW, B A AN 5T 5 s 14 e O B DT
REIE A B A MMP-13 1 H AT A
R I P S 7 A 25 i 1, B 0% 38 A 51 B T TP Y type
1l collagen , 78 3 48 B i i Feah ™ o S0 B0
fRn o AR 0 AT L A T 2 T 4 A T 32
Aggrecan Fl type II collagen 4 i, — & FL (R 4EH:5580E 10
W12 e . Aggrecan Fl type T collagen [1)75 /0>
et} ) T R e S I S € G E R = R AT 1
BRI, ABFFE Western blot SE55 I, 5 3¢ 15 2B AY
KEREE T HHIEMNG, MMP-13 2 [ 3Rk KRR,
Aggrecan type Il collagen & 185KV Thimi, $2R 56T
T AT A A R A e B O 42

Wt/ B-catenin {55538 %38 2 18 15 BB 240 A AN A
YRS A B BT 2 5 O R AR R, AR
A R AR T RS . PR T
Wnt/ B-catenin {5 51 % #] il i F 18 Wnt | B-catenin 25 [
PR ST B N G FE A A A DG B PR 38, A
T EAYT B RAER . Zhong 25 5 & #L
T 2 AL A ] Wit/ B-catenin {5538 B IR 1L-18
P PRI R HEGE A o R, Ding 252 BF5¢

RIR R T BALE ] Wnt/ B-catenin {5518 ok

B 1E R SRR G By IR AL T RE R B i . A F

7 Western blot SZE R, B R TTREIY RN RAERK T &

HAEHE , Wntl | B-catenin 3 3R kK FEAR, $2 /8 5

T A A ] Wit/ B-cateninfis 538 % 15 A0 B

KATRR BT HL R R EM

25 BRI BT AR AL AL A0 SEAE SN A A

B 1Y K A S Wt/ B-catenin {5 538 1% 1) 15 16 2 35

ACLT 75 5 19 B 19 R R BRUCR 2 200 R0 17, X &

KR KRR HLRRS
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